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THE NEXT 7 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


HF is a 34 year old female who was just diagnosed with HIV-1 infection. She plans on becoming 
pregnant in the next few months. She takes no current medications, does not smoke, and has a BMI of 
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20.8 kg/m2. She has a history of alcohol abuse. 
Blood tests indicate: 


* WBC count: 2 x 10°/L (normal range 4-11 x 10°/L) 

e Lymphocyte count: 0.5 x 10°/L (normal range 1.5-3.5 x 10°/L) 
* CD4 count of 150 cell/meL 

* ALT: 70 IU/L (normal range 5-35 IU/L) 

+ AST: 78 IU/L (normal range 7-40 IU/L) 


What is the most appropriate medication combination to initiate for HIV treatment in HF? 


Select one: 
Tenofovir DF + Lamivudine + Raltegravir~ 
Efavirenz + Tenofovir DF + Emtricitabine * 
Zidovudine + Lamivudine + Dolutegravir % 
Elvitegravir/cobicistat + Enfuvirtide + Abacavir X% 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand appropriate therapy for HIV patients who want to become pregnant. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 
mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
‘opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(ART) which can help patients manage their condition for the long-term when started as early as possible in 
the diseases’ progression (reduces viral load and slows disease progression) 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, prevent/reverse 
immunologic impairment, prevent opportunistic infections, prevent transmission of HIV and prevent the 
development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase inhibitors 
(NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion inhibitors, 
CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 NRTIs + Il or 2 
NRTIs + NNRTI or 2 NRTIs + Pl (boosted). 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause the 
strand to terminate, More specifically, reverse transcriptase is a viral enzyme that synthesizes complementary 
DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation into the growing 
DNA viral strand. Once NRTIs become incorporated into the growing strand, they block further strand 
elongation and thus signal for the strand to be terminated. NNRTIs (e.g. efavirenz, nevirapine, delavirdine, 
etravirine, rilpivirine) work by inhibiting reverse transcriptase through non-competitively binding and altering 
its catalytic site. 


(Question #: 2 


1D: 54988 


Notanswered 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (e.g. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. The mechanism of action of fusion inhibitors (e.g. enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral envelope, 
preventing it from binding to its receptor on the host cell. 


In pregnancy, therapy involves 2 NRTIs + ritonavir-boosted PI or an Il. The preferred NRTIs include abacavir, 
lamivudine, emtricitabine, tenofovir DF and zidovudine. The preferred ritonavir-boosted PI's include 
atazanavir and darunavir. The preferred II includes raltegravir. Dolutegravir should be avoided due to the 
risks of fetal neural tube defects in the first trimester. Elvitegravir/cobicistat is also not recommended in 
pregnancy until more data is available about safety. Efavirenz should be avoided in the first trimester of 
pregnancy due to teratogenicity in aminal studies. 


RATIONALE: 


Correct Answer: 


* Tenofovir DF + Lamivudine + Raltegravir - This is a recommended treatment option in patients 
planning to become pregnant. 


Incorrect Answers: 


© Efavirenz + Tenofovir DF + Emtricitabine - Efavirenz is not recommended due to concerns 
regarding potential teratogenicity in the first trimester. 


* Zidovudine + Lamivudine + Dolutegravit 
neural tube defects in the first trimester. 


- Dolutegravir should be avoided due to the risks of fetal 


* Elvitegravir/cobicistat + Enfuvirtide + Abacavir - Based on guidelines, elvitegravir/cobicistat is not 
recommended for initial use in pregnancy until more data are available. 


TAKEAWAY/KEY POINTS: 


In pregnancy, therapy involves 2 NRTIs + ritonavir-boosted PI or an Il There are multiple therapies that 
should be avoided due to risks to the fetus. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


[B] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[5] Tivicay® (dolutegravir sodium). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[6] Fuzeon® (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[7] Intelence® (etravirine). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx ca 


The correct answer is: Tenofovir DF + Lamivudine + Raltegravir 


What is the mechanism of action of Fosamprenavir? 


Select one: 


An integrase inhibitor, which prevents the incorporation of viral DNA (synthesized from viral RNA) % 
into host cell DNA 


Prevents the cleavage of large precursor viral proteins into smaller active viral proteins Y 


Induces DNA chain termination secondary to its incorporation into the growing DNA strand * 
Induces DNA chain termination via the non-competitive inhibition of reverse transcriptase % 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand the mechanism of action of different HIV medications. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired immunodeficiency 
syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and HIV-2 (West Africa). 
The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is 
reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This 


mRNA is translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years, Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible in 
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1D: 54987 THE NEXT 7 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
Notanswered 

easquetion HF is a 34 year old female who was just diagnosed with HIV-1 infection. She plans on becoming 
mame pregnant in the next few months. She takes no current medications, does not smoke, and has a BMI 
es | | Sos kg/m2. She has a history of alcohol abuse. 


Blood tests indicate: 

Ine mechanism oF acuon oF imegrase mnipnors (e.g. doIuLegravir, ranegravii ana eiviegravir) Involves we 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (eg. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. The mechanism of action of fusion inhibitors (e.g. enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral 
envelope, preventing it from binding to its receptor on the host cell. 


RATIONALE: 
Correct Answer: 


* Prevents the cleavage of large precursor viral proteins into smaller active viral proteins - 
Fosamprenavir is a protease inhibitor and this is its mechanism of action. 


Incorrect Answers: 


An integrase inhibitor, which prevents the incorporation of viral DNA (synthesized from viral 
RNA) into host cell DNA - This is the mechanism of action for an integrase inhibitor, 


Induces DNA chain termination secondary to its incorporation into the growing DNA strand - 
This is the mechanism of action for a nucleoside reverse transcriptase inhibitor (NRTI). 


Induces DNA chain termination via the non-competitive inhibition of reverse transcriptase - 
This is the mechanism of action for a non-nucleoside reverse transcriptase inhibitor (NNRTI). 


TAKEAWAY/KEY POINTS: 


Fosamprenavir is a protease inhibitor that works by preventing the cleavage of large precursor viral 
proteins into smaller active viral proteins 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[3] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[5] Tivicay® (dolutegravir sodium). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[6] Fuzeon® (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[7] Intelence® (etravirine). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[8] Telzir® (fosamprenavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: 
Prevents the cleavage of large precursor viral proteins into smaller active viral proteins 


Question #: 3 


1D: 54080 All of the following are examples of antivirals that are acceptable for HF, EXCEPT: 
Notanswered 
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Ritonavir % 
Emtricitabine * 
Lamivudine * 
Enfuvirtide Y 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand appropriate therapy for HIV patients who want to become pregnant. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired 
immunodeficiency syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and 
HIV-2 (West Africa). The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. 
Then HIV RNA is reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed 
to mRNA. This mRNA is translated into long HIV proteins which are then cleaved to smaller functional 
proteins. From these proteins, viral units assemble and take a portion of the host cell's membrane which it 
uses as an envelope before budding off. HIV can be transmitted sexually, parenterally, perinatally and 
through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible 
in the diseases’ progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
prevent/reverse immunologic impairment, prevent opportunistic infections, prevent transmission of HIV 
and prevent the development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase 
inhibitors (NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion 
inhibitors, CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 
NRTIs + Il or 2 NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause 
the strand to terminate. More specifically, reverse transcriptase is a viral enzyme that synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. NNRTIs (e.g. efavirenz, nevirapine, 
delavirdine, etravirine, rilpivirine) work by inhibiting reverse transcriptase through non-competitively 
binding and altering its catalytic site. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (e.g. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. For ritonavir, caution should be used in cases of elevated liver function tests, however, it is 
not contraindicated. The mechanism of action of fusion inhibitors (e.g. enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral 
envelope, preventing it from binding to its receptor on the host cell. 


In pregnancy, therapy involves 2 NRTIs + ritonavit-boosted PI or an Il. The preferred NRTIs include abacavir, 
lamivudine, emtricitabine, tenofovir DF and zidovudine. The preferred ritonavir-boosted PI's include 
atazanavir and darunavir. The preferred Il includes raltegravir. Dolutegravir should be avoided due to the 
risks of fetal neural tube defects in the first trimester. Elvitegravir/cobicistat is also not recommended in 
pregnancy until more data is available about safety. Efavirenz should be avoided in the first trimester of 
pregnancy due to teratogenicity in aminal studies. 


RATIONALE: 
Correct Answer: 
© Enfuvirtide - This drug is a fusion inhibitor, reserved for patients who have attempted antiretroviral 


therapy and have not gotten an adequate response. It is not indicated for treatment-naive patients 
such as HF. 


Incorrect Answers: 


e Ritonavir - Caution should be used in patients who have impaired liver function, however, ritonavir 
is not contraindicated for HF. 


+ Emtricitabine - Emtricitabine is often a drug of choice for pregnant women requiring treatment of 
HIV. 


* Lamivudine - Lamivudine is often a drug of choice for pregnant women requiring treatment of HIV. 


TAKEAWAY/KEY POINTS: 

In pregnancy, therapy involves 2 NRTIs + ritonavir-boosted PI or an Il. Fusion inhibitors should be reserved 
for patients who have failed treatment on other first-line options. 

REFERENCE: 

[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 


Question # 4 


ID: 54990 


Not answered 


Un: Lanaaian Fnarmacists Association, nttps://myrxtx.ca. 
[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[3] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[5] Tivicay® (dolutegravir sodium). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[6] Fuzeon® (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[7] Intelence® (etravirine). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtxca. 


The correct answer is: Enfuvirtide 


Your physician colleague wants to prescribe raltegravir, abacavir and tenofovir triple therapy. 


All of the following are general precautions that should be undertaken before starting this therapy, 
EXCEPT: 


Select one: 
CD4 count X 
CD8 count Y 
Renal function tests X% 
HLA-B*5701 screening %8 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand general principles for HIV therapy. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired 
immunodeficiency syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and 
HIV-2 (West Africa). The cluster of differentiation 4 (CD4) is a glycoprotein found mostly on T-cells. The HIV 
life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. Then HIV RNA is reverse 
transcribed to DNA. This DNA integrates with host DNA which is then transcribed to mRNA. This mRNA is 
translated into long HIV proteins which are then cleaved to smaller functional proteins. From these 
proteins, viral units assemble and take a portion of the host cell's membrane which it uses as an envelope 
before budding off. HIV can be transmitted sexually, parenterally, perinatally and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible 
in the diseases’ progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
prevent/reverse immunologic impairment, prevent opportunistic infections, prevent transmission of HIV 
and prevent the development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase 
inhibitors (NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion 
inhibitors, CCR5 antagonists and integrase inhibitors (Il). Treatment involves combination therapy with 2 
NRTIs + Il or 2 NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Abacavir is an NRT! that works by competitively incorporating into a growing viral DNA strand and cause 
the strand to terminate. More specifically, reverse transcriptase is a viral enzyme that synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. Common side effects include 
nausea/vomiting, headache, dyslipidemia and hepatic effects. All patients should be screened for the 
presence of the HLA-B*5701 allele. The presence of this allele should be recorded as an abacavir allergy 
since these patients are genetically predisposed to hypersensitivity reactions. Tenofovir is another NRTI that 
can lead to renal tubular dysfunction and thus kidney function should be monitored. 


NNBATIs (e.g. efavirenz, nevirapine, delavirdine, etravirine, rilpivirine) work by inhibiting reverse transcriptase 
through non-competitively binding and altering its catalytic site. The mechanism of action of integrase 
inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the prevention of the integration of the 
viral genome into the host cell genome. The mechanism of action of protease inhibitors (e.g. atazanavir, 
darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves preventing the cleavage of large 
polypeptide chains into smaller active viral peptides by inhibiting viral protease activity. The mechanism of 
action of fusion inhibitors (e.g. enfuvirtide) involves inhibition of the fusion between the viral particle and 
the host cell. Enfuvirtide binds to the gp41 protein on the viral envelope, preventing it from binding to its 
receptor on the host cell. 


In pregnancy, therapy involves 2 NRTIs + ritonavir-boosted PI or an Il. The preferred NRTIs include abacavir, 
lamivudine, emtricitabine, tenofovir DF and zidovudine. The preferred ritonavir-boosted PI's include 
atazanavir and darunavir. The preferred II includes raltegravir. Dolutegravir should be avoided due to the 


Question # 5 
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pregnancy until more data is available about safety. Efavirenz should be avoided in the first trimester of 
pregnancy due to teratogenicity in aminal studies. 


RATIONALE: 
Correct Answer: 


* CD8 count - The cluster of differentiation 8 (CD8) is also a glycoprotein found mostly on T-cells. 
However, CD4, rather than CD8 is used as a measure of antiretroviral therapy requirements. 


Incorrect Answers: 


* CD4 count - The cluster of differentiation 4 (CD4) is a glycoprotein found mostly on T-cells and is 
used to determine when to initiate different therapies in HIV. 


e Renal function tests - Tenofovir is excreted via the kidneys and has been associated with renal 
dysfunction. As such, creatinine clearance should be assessed for tenofovir. 


e HLA-B*5701 screening - If HF were to possess this allele, she would be at an increased risk of a 
hypersensitivity reaction secondary to abacavir and would not be a candidate for this therapy. 


TAKEAWAY/KEY POINTS: 


The CD6 count is not utilized to determine when to initiate different therapies in HIV positive patients. 


REFERENCE: 


[1] Harris M, Montessori V, Montaner JSG. HIV Infection. In: Compendium of Therapeutics Choices. Ottawa, 
ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 


[3] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[5] Tivicay® (dolutegravir sodium). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[6] Fuzeon® (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


[7] Intelence® (etravirine). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://mymxtx.ca. 


The correct answer is: CD8 count 


Three months after starting her triple-medication therapy (raltegravir, abacavir and tenofovir), HF 
comes to your clinic complaining of shortness of breath, cough and stomach upset. She has become 
pregnant. Upon examination by her physician, she has developed pneumonia with Pneumocystis 
Jiroveci, She says she has been taking her medications on and off always on an empty stomach. She 
says nausea and diarrhea at times is why she doesn't take the therapy regularly. 


What is the most appropriate recommendation regarding her HIV therapy? 


Select one: 
Try to take the medications on a regular basis with food. ¥ 
Try to take the medications on a regular basis, on an empty stomach. % 
Try to take the medications on a regular basis, with a proton pump inhibitor. X 
Take the medications every other day to avoid gastrointestinal upset * 


TOPIC: Prescription calculations 


LEARNING OBJECTIVE: 
To understand appropriate therapy for HIV patients who are pregnant. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired 
immunodeficiency syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and 
HIV-2 (West Africa). The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. 
Then HIV RNA is reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed 
to mRNA. This mRNA is translated into long HIV proteins which are then cleaved to smaller functional 
proteins. From these proteins, viral units assemble and take a portion of the host cell's membrane which it 
uses as an envelope before budding off. HIV can be transmitted sexually, parenterally, perinatally and 
through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
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in the diseases’ progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
prevent/reverse immunologic impairment, prevent opportunistic infections, prevent transmission of HIV 
and prevent the development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase 
inhibitors (NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion 
inhibitors, CCR5 antagonists and integrase inhibitors (Il). Treatment involves combination therapy with 2 
NRTIs + Il or 2 NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause 
the strand to terminate. More specifically, reverse transcriptase is a viral enzyme that synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. NNRTIs (e.g. efavirenz, nevirapine, 
delavirdine, etravirine, rilpivirine) work by inhibiting reverse transcriptase through non-competitively 
binding and altering its catalytic site. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (e.g. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. For ritonavir, caution should be used in cases of elevated liver function tests, however, it is 
not contraindicated. The mechanism of action of fusion inhibitors (e.g. enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral 
envelope, preventing it from binding to its receptor on the host cell. 


In pregnancy, therapy involves 2 NRTIs + ritonavir-boosted PI or an Il. The preferred NRTIs include abacavir, 
lamivudine, emtricitabine, tenofovir DF and zidovudine. The preferred ritonavir-boosted PI's include 
atazanavir and darunavir. The preferred II includes raltegravir. Dolutegravir should be avoided due to the 
risks of fetal neural tube defects in the first trimester. Elvitegravir/cobicistat is also not recommended in 
pregnancy until more data is available about safety. Efavirenz should be avoided in the first trimester of 
pregnancy due to teratogenicity in aminal studies. 


RATIONALE: 
Correct Answer: 


* Try to take the medications on a regular basis with food - Taking this regimen with food is 
acceptable and may aid in gastrointestinal symptoms. 


Incorrect Answers: 


* Try to take the medications on a regular basis, on an empty stomach - Taking the medications 
on an empty stomach has not been working for HF. 


* Try to take the medications on a regular basis, with a proton pump inhibitor - This is not an 
appropriate recommendation. 


+ Take the medications every other day to avoid gastrointestinal upset - This is not an appropriate 
recommendation, 


TAKEAWAY/KEY POINTS: 


In pregnancy, therapy involves 2 NRTIs + ritonavir-boosted PI or an Il. Taking HIV regimens with food can 
aid in managing gastrointestinal symptoms such as nausea, vomiting, and diarrhea. 
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[3] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
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[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[5] Tivicay® (dolutegravir sodium), In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[6] Fuzeon® (enfuvirtide). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 
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The correct answer is: Try to take the medications on a regular basis with food. 


In terms of treating the Pneumocystis jiroveci pneumonia, what is the most appropriate treatment option 
for HF? 


Select one: 


Clindamycin% 
Dapsone * 

Sulfamethoxazole-Trimethoprim (SMX-TMP) ¥ 
Atovaquone * 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand appropriate therapy for opportunistic infections in pregnant HIV patients. 


BACKGROUND: 


Human immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired 
immunodeficiency syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and 
HIV-2 (West Africa), The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. 
Then HIV RNA is reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed 
to mRNA. This mRNA is translated into long HIV proteins which are then cleaved to smaller functional 
proteins, From these proteins, viral units assemble and take a portion of the host cell’s membrane which it 
uses as an envelope before budding off. HIV can be transmitted sexually, parenterally, perinatally and 
through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible 
in the diseases’ progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 

ingitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
prevent/reverse immunolagic impairment, prevent opportunistic infections, prevent transmission of HIV 
and prevent the development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase 
inhibitors (NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion 
inhibitors, CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 
NRTIs + Il or 2 NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause 
the strand to terminate. More specifically, reverse transcriptase is a viral enzyme that synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. NNRTIs (e.g. efavirenz, nevirapine, 
delavirdine, etravirine, rilpivirine) work by inhibiting reverse transcriptase through non-competitively 
binding and altering its catalytic site. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (eg. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. For ritonavir, caution should be used in cases of elevated liver function tests, however, it is 
not contraindicated. The mechanism of action of fusion inhibitors (e.g. enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral 
envelope, preventing it from binding to its receptor on the host cell. 


In pregnancy, therapy involves 2 NRTIs + ritonavit-boosted PI or an Il. The preferred NRTIs include abacavir, 
lamivudine, emtricitabine, tenofovir DF and zidovudine. The preferred ritonavir-boosted PI's include 
atazanavir and darunavir. The preferred Il includes raltegravir. Dolutegravir should be avoided due to the 
risks of fetal neural tube defects in the first trimester. Elvitegravir/cobicistat is also not recommended in 
pregnancy until more data is available about safety. Efavirenz should be avoided in the first trimester of 
pregnancy due to teratogenicity in animal studies. 


In cases of opportunistic infections with Pneumocystis jiroveci in pregnancy, sulfamethoxazole-trimethoprim 


is recommended first-line. This occurs in spite of the known teratogenic risk and risk for hyperbilirubinemia 
near term due to the excessively high mortality rate of Pneumocystis jiroveci in pregnancy. 


RATIONALE: 
Correct Answer: 


 Sulfamethoxazole-Trimethoprim (SMX-TMP) - SMX-TMP is recommended to be used in pregnant 
women who have developed pneumonia secondary to Pneumocystis jiroveci. 


Incorrect Answers: 
* Clindamycin - This is not an appropriate treatment option. 
* Dapsone - This is not an appropriate treatment option. 


* Atovaquone - This is not an appropriate treatment option. 


TAKEAWAY/KEY POINTS: 


SMX-TMP is the recommended medication used in pregnant women who have developed pneumonia 
secondary ta Pneumocvstis iiroveri. 
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The correct answer is: Sulfamethoxazole-Trimethoprim (SMX-TMP) 


Now that HF is pregnant, which of the following counselling tips is NOT appropriate? 


Select one: 


It is important to stay adherent to the medication therapy in order to minimize the risks of x 
transmitting the infection to the baby 


Do not breastfeed the baby, as HIV can be transmitted through breast-milk * 


Do not take antivirals during the first trimester of pregnancy as they can increase the risk of birth v 
defects 


Changes in pharmacokinetics of treatment regimens in pregnancy are possible X 


TOPIC: Human immunodeficiency viruses 


LEARNING OBJECTIVE: 
To understand appropriate counselling for pregnant HIV patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired 
immunodeficiency syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and 
HIV-2 (West Africa). The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. 
Then HIV RNA is reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed 
to mRNA. This mRNA is translated into long HIV proteins which are then cleaved to smaller functional 
proteins. From these proteins, viral units assemble and take a portion of the host cell's membrane which it 
uses as an envelope before budding off. HIV can be transmitted sexually, parenterally, perinatally and 
through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible 
in the diseases’ progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
prevent/reverse immunologic impairment, prevent opportunistic infections, prevent transmission of HIV 
and prevent the development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase 
inhibitors (NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion 
inhibitors, CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 
NRTIs + Il or 2 NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Abacavir is an NRTI that works by competitively incorporating into a growing viral DNA strand and cause 
the strand to terminate. More specifically, reverse transcriptase is a viral enzyme that synthesizes 
complementary DNA from viral RNA. NRTIs compete with deoxynucleotide triphosphates for incorporation 
into the growing DNA viral strand. Once NRTIs become incorporated into the growing strand, they block 
further strand elongation and thus signal for the strand to be terminated. NNRTIs (e.g. efavirenz, nevirapine, 
delavirdine, etravirine, rilpivirine) work by inhibiting reverse transcriptase through non-competitively 
binding and altering its catalytic site. 


The mechanism of action of integrase inhibitors (e.g. dolutegravir, raltegravir and elvitegravir) involves the 
prevention of the integration of the viral genome into the host cell genome. The mechanism of action of 
protease inhibitors (eg. atazanavir, darunavir, fosamprenavir, lopinavir, ritonavir and tipranavir) involves 
preventing the cleavage of large polypeptide chains into smaller active viral peptides by inhibiting viral 
protease activity. For ritonavir, caution should be used in cases of elevated liver function tests, however, it is 
not contraindicated. The mechanism of action of fusion inhibitors (e.g. enfuvirtide) involves inhibition of the 
fusion between the viral particle and the host cell. Enfuvirtide binds to the gp41 protein on the viral 
envelope, preventing it from binding to its receptor on the host cell. 


In pregnancy, therapy involves 2 NRTIs + ritonavir-boosted PI or an Il. Discussion regarding the benefits 
and risks should be discussed with patients. The preferred NRTIs include abacavir. lamivudine. emtricitabine. 
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tenofovir DF and zidovudine. The preferred ritonavir-boosted Pl's include atazanavir and darunavir. The 
preferred II includes raltegravir. Dolutegravir should be avoided due to the risks of fetal neural tube defects 
in the first trimester. Elvitegravir/cobicistat is also not recommended in pregnancy until more data is 
available about safety. Efavirenz should be avoided in the first trimester of pregnancy due to teratogenicity 
in aminal studies. 


RATIONALE: 
Correct Answer: 
* Do not take antivirals during the first trimester of pregnancy as they can increase the risk of 


birth defects - Antiviral therapy should be offered to pregnant HIV patients with a discussion on 
benefits and risks. 


Incorrect Answers: 


ize the risks of 


* It is important to stay adherent to the medication therapy in order to mii 
transmitting the infection to the baby - This statement is true. 


* Do not breastfeed the baby, as HIV can be transmitted through breast-milk - This statement is 
true. 


© Changes in pharmacokinetics of treatment regimens in pregnancy are possible - This statement 
is true. 


TAKEAWAY/KEY POINTS: 


In pregnancy, therapy involves 2 NRTls + ritonavir-boosted PI or an Il. All pregnant women should be 
offered treatment with a discussion of benefits and risks. 
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[2] Sax PE. Acute and early HIV infection: clinical manifestations and diagnosis. In: Post T, ed. UpToDate. 
Waltham, MA. www.uptodate.com. 

[3] Ziagen® (abacavir). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[4] Prezista® (darunavir ethanolate). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 
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[7] Intelence® (etravirine). In: Compendium of Pharmaceuticals and Specialties. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 


The correct answer is: Do not take antivirals during the first trimester of pregnancy as they can increase the 
risk of birth defects 


All of the following are correct prophylaxis therapies in a patient with Toxoplasma gondii infection, EXCEPT: 


Select one: 
Sulfamethoxazole/trimethoprim daily rather than intermittently three times weekly ® 
Dapsone monotherapy or in combination with other agents * 
Pyrimethamine plus leucovorin in combination with dapsone or atovaquone % 


Azithromycin once weekly or clarithromycin twice weekly ¥ 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 
To understand when to initiate therapy to prevent opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired 
immunodeficiency syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and 
HIV-2 (West Africa), The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. 
Then HIV RNA is reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed 
to mRNA. This mRNA is translated into long HIV proteins which are then cleaved to smaller functional 
proteins, From these proteins, viral units assemble and take a portion of the host cell's membrane which it 
uses as an envelope before budding off HIV can be transmitted sexually, parenterally, perinatally and 
through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible 
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Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
prevent/reverse immunologic impairment, prevent opportunistic infections (i.e. maintain CD4 > 200 
cells/mel), prevent transmission of HIV and prevent the development of drug-resistant strains of HIV. 


Diagnosis involves multiple aspects including surrogate markers (e.g. plasma viral load) and CD4 cell count 
(a marker of immune competence). Normal CD4 counts range from 500-1600 cells/mcL in adults (range 
varies depending on reference used). Antiretroviral therapy should be started in patients once they are 
ready at all CD4 levels as early initiation of therapy can help delay the progression of HIV disease and 
improve survival. CD4 counts should be done every 3 to 4 months or more frequently if the patient is 
symptomatic. Plasma viral load can be done every 3 to 4 months but completed less frequently if the 
patient is able to maintain < 40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/mcL) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole 
which indirectly inhibits ergosterol synthesis, trimethoprim-sulfamethoxazole (TMP-SMX) which inhibits 
folic acid synthesis, respiratory fluoroquinolones which inhibit bacterial topoisomerase Il (DNA gyrase), 
vancomycin and penicillin which inhibit peptidoglycan synthesis and tetracycline and macrolides which 
inhibit protein synthesis. 


Specifically if CD4 count < 200 cells/mcl or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) is 
preferred to prevent Pneumocystis jiroveci pneumonia (PCP). If CD4 count < 100 cells/mcL and positive 

for Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis (given daily rather than 
intermittently three times weekly). Dapsone (monotherapy or in combination with pyrimethamine and 
leuvocorin or atorvaquone alone or in combination with pyrimethamine and leucovorin) can be used as 
second line in case of SMP-TMX allergies. If CD4 count < 50 cells/mcL prophylaxis with a macrolide (e.g. 
azithromycin once weekly) is preferred to prevent Mycobacterium avium complex (MAC) and if recurrent 
thrush or history of esophageal candidiasis, fluconazole can be used prophylactically. 


RATIONALE: 
Correct Answer: 


* Azithromycin once weekly or clarithromycin twice weekly - Azithromycin once weekly or 
clarithromycin twice weekly is used for MAC (mycobacterium avium complex) prophylaxis. 


Incorrect Answers: 


* Sulfamethoxazole/trimethoprim daily rather than intermittently three times weekly - This is a 
prophylaxis option, 


e Dapsone monotherapy or in combination with other agents - This is a prophylaxis option. 


© Pyrimethamine plus leucovorin in combination with dapsone or atovaquone - This is a 
prophylaxis option. 


TAKEAWAY/KEY POINTS: 
For Toxoplasma gondii infection prophylaxis, TMP-SMX is the treatment of choice (give daily). 
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The correct answer is: Azithromycin once weekly or clarithromycin twice weekly 


All of the following are correct statements regarding therapy for Cytomegalovirus (CMV) infection, EXCEPT: 


Select one: 
Oral valganciclovir is appropriate for induction therapy for 2 to 3 weeks % 
Maintenance therapy can include oral valganciclovir, foscarnet IV and cidofovir IV % 


Patients with myelosuppression including neutropenia can be given growth colony-stimulating  % 
factars to prevent discontinuation of therapy 


Maintenance therapy with oral valganciclovir should be used for 1 month Y 


TOPIC: Human Immunodeficiency Virus (HIV) 


LEARNING OBJECTIVE: 


To understand when to initiate therapy to prevent opportunistic infections in HIV-positive patients. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired 
immunodeficiency syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and 
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HIV-2 (West Africa), The HIV life cycle starts with the virus attaching to CD4 cells and fusing with the host 
cell. Then HIV RNA is reverse transcribed to DNA. This DNA integrates with host DNA, which is then 
transcribed to mRNA. This mRNA is translated into long HIV proteins, which are then cleaved to smaller 
functional proteins. From these proteins, viral units assemble and take a portion of the host cell's 
membrane, which it uses as an envelope before budding off. HIV can be transmitted sexually, parenterally, 
perinatally, and through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are predisposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART), which can help patients manage their condition for the long term when started as early as possible 
in the disease's progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, and transaminitis. Goals of therapy 
include improving survival, slowing disease progression, improving quality of life, reducing viral load, 
preventing/reversing immunologic impairment, preventing opportunistic infections (ie. maintain CD4 > 
200 cells/mcl), preventing transmission of HIV, and preventing the development of drug-resistant strains of 
HIV. 


Diagnosis involves multiple aspects, including surrogate markers (e.g. plasma viral load) and CD4 cell count 
(a marker of immune competence). Normal CD4 counts range from 500-1,600 cells/mcL in adults (range 
varies depending on the reference used). Antiretroviral therapy should be started in patients once they are 
ready at all CD4 levels, as early initiation of therapy can help delay the progression of HIV disease and 
improve survival. CD4 counts should be done every 3 to 4 months or more frequently if the patient is 
symptomatic. Plasma viral load can be done every 3 to 4 months but completed less frequently if the 
patient is able to maintain < 40 copies/mL and good adherence to their HIV regimen. 


Immunocompromised patients (especially those with a CD4 count < 200 cells/meL) are at risk of developing 
opportunistic bacterial and fungal infections. Therapies can include (but are not limited to): fluconazole, 
which indirectly inhibits ergosterol synthesis; trimethoprim-sulfamethoxazole (TMP-SMX), which inhibits 
folic acid synthesis; respiratory fluoroquinolones, which inhibit bacterial topoisomerase Il (DNA gyrase); 
vancomycin and penicillin, which inhibit peptidoglycan synthesis; and tetracycline and macrolides, which 
inhibit protein synthesis. 


Specifically, if CD4 count < 200 cells/meL or thrush is present, prophylaxis with TMP-SMX (3 doses weekly) 
is preferred to prevent Pneumocystis jiroveci infection. If CD4 count < 100 cells/mcL and positive for 
Toxoplasma gondii encephalitis, TMP-SMX is preferred again for prophylaxis. If CD4 count < 50 cells/mcL, 
prophylaxis with a macrolide (e.g., azithromycin once weekly) is preferred to prevent Mycobacterium avium 
complex (MAC), and if recurrent thrush or history of esophageal candidiasis, fluconazole can be used 
prophylactically. 


Cytomegalovirus (CMY) occurs in patients with CD4 counts < 50 cells/mcL. Risks associated with this 
infection include retinitis, enteritis, colitis, pneumonitis, encephalitis, myelitis, and neuritis. Induction 
therapy involves oral valganciclovir, IV ganciclovir, or IV foscarnet for 14 to 21 days. Maintenance therapy 
involves valganciclovir, IV foscarnet, or IV cidofovir daily. Foscarnet and cidofovir are only available through 
special access from Health Canada. Resistance against ganciclovir is possible, which may be cross-resistant 
to other IV therapies. If neutropenia develops, patients can be given growth colony-stimulating factor to 
prevent discontinuation of therapy. 


RATIONALE: 
Correct Answer: 


* Maintenance therapy with oral valganciclovir should be used for 1 month - Maintenance 
therapy is indefinite to prevent re-infection 


Incorrect Answers: 


Oral valganciclovir is appropriate for induction therapy for 2 to 3 weeks - This statement is true. 


Maintenance therapy can include oral valganciclovir, foscarnet IV and cidofovir IV - This 
statement is true. 


Patients with myelosuppression including neutropenia can be given growth colony- 
stimulating factors to prevent discontinuation of therapy - This statement is true. 


TAKEAWAY/KEY POINTS: 


Cytomegalovirus (CMV) infection symptoms include retinitis, enteritis, colitis, pneumonitis, encephalitis, 
myelitis, and neuritis. Induction therapy involves oral valganciclovir, IV ganciclovir, or IV foscarnet for 14 to 
21 days, and maintenance therapy involves valganciclovir, IV foscarnet, or IV cidofovir daily. 
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The correct answer is: Maintenance therapy with oral valganciclovir should be used for 1 month 


Patients receiving zidovudine should be monitored for the development of: 


Select one: 


Hypertension ® 
Myelosuppression ¥ 
Edema * 


Pulmonary fibrosis % 


TOPIC: Human immunodeficiency viruses 


LEARNING OBJECTIVE: 
To understand the side effects of zidovudine in HIV treatment. 


BACKGROUND: 


Human Immunodeficiency Virus (HIV) is a chronic infection that can progress to acquired 
immunodeficiency syndrome (AIDS). There are two types, HIV-1 (North America and Western Europe) and 
HIV-2 (West Africa). The HIV life cycle starts with the virus attaches to CD4 cells and fuses with the host cell. 
Then HIV RNA is reverse transcribed to DNA. This DNA integrates with host DNA which is then transcribed 
to mRNA. This mRNA is translated into long HIV proteins which are then cleaved to smaller functional 
proteins. From these proteins, viral units assemble and take a portion of the host cell's membrane which it 
uses as an envelope before budding off. HIV can be transmitted sexually, parenterally, perinatally and 
through breastfeeding. 


Due to the reduced immune system function from HIV, those infected are pre-disposed to death from 
opportunistic infections or cancer within 10-15 years. Treatment involves combination antiretroviral therapy 
(CART) which can help patients manage their condition for the long-term when started as early as possible 
in the diseases’ progression (reduces viral load and slows disease progression). 


Signs and symptoms can present in 40-90% of patients and typically begin after 1 - 4 weeks from exposure. 
Symptoms can include fever, lethargy, myalgia, rashes, headache, pharyngitis, adenopathy, aseptic 
meningitis, oral ulcers, genital ulcers, thrombocytopenia, leukopenia, transaminitis. Goals of therapy include 
improving survival, slowing disease progression, improving quality of life, reducing viral load, 
prevent/reverse immunolagic impairment, prevent opportunistic infections, prevent transmission of HIV 
and prevent the development of drug-resistant strains of HIV. 


Pharmacologic treatment involves different drug classes including nucleoside reverse transcriptase 
inhibitors (NRTIs), Non-nucleoside reverse transcriptase inhibitors (NNRTIs), protease inhibitors (PI), fusion 
inhibitors, CCR5 antagonists and integrase inhibitors (II). Treatment involves combination therapy with 2 
NRTIs + Il or 2 NRTIs + NNRTI or 2 NRTIs + PI (boosted). 


Zidovudine (Retrovir®) is an NRTI that works by competitively incorporating into a growing viral DNA 
strand and cause the strand to terminate. Common side effects include nausea/vomiting, headache, 
dyslipidemia and hepatic effects. Clinically significant reductions in red and white blood cells (ie. 
myelosuppression) have been observed with zidovudine therapy, usually occurring a month or later after 
treatment initiation. As such, regular blood tests should be performed, especially in patients who have 
impaired hematopoietic ability. 


RATIONALE: 
Correct Answer: 


e Myelosuppression - Clinically significant reductions in red and white blood cells have been 
observed with zidovudine therapy. 


Incorrect Answers: 
e Hypertension - Hypertension is not a side effect of zidovudine. 
© Edema - Edema is not a side effect of zidovudine. 


e Pulmonary fibrosis - Pulmonary fibrosis is not a side effect of zidovudine. 


TAKEAWAY/KEY POINTS: 


Zidovudine is an NRTI that works by incorporating into viral DNA and inducing termination. It has been 
associated with anemia/bone marrow suppression. 
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The correct answer is: Myelosuppression 


